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Characteristics and Outcomes of Chronic Kidney 
Disease Patients Who Default on Appointments at 
a Low Clearance Clinic
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Chi-Bon Leung, Philip Kam-Tao Li
A significant proportion of predialysis patients default on nephrology clinic appointments. Characteristics and 
implications for discontinuing predialysis care are not well understood. Our case-control study investigated the 
determinants of patients who defaulted at a low clearance clinic and their effects on patient outcomes. The 
subjects (n = 36) were those who defaulted on appointments at a low clearance clinic without a medical reason. 
Controls were the other 76 attendees of the clinic. Patients who defaulted were younger, had lower Charlson 
Co-morbidity Index scores but similar Davies scores, and were more likely to be single. In the multivariable 
logistic regression model, age was independently associated with the odds of defaulting (adjusted odds ratio for 
each 10-year increment of decreasing age was 1.44, 95% confidence interval 1.11–1.90). Cox proportional model 
analysis showed that age and smoking history were the only variables associated with all-cause mortality. Patient 
survival appeared not to be affected by the history of defaulting at the low clearance clinic. Our findings confirm 
that young age is the single most important independent factor for predicting the behavior of defaulting on clinic 
appointments. [Hong Kong J Nephrol 2011;13(1):33–38]
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Patients with end-stage renal disease have extremely 
high morbidity and mortality rates [1]. To address this 
issue, the current body of evidence suggests that man-
agement “could have been done better” before patients 
reached the final stage of chronic kidney disease. Pre-
dialysis nephrology care has been shown to be crucial 
in reducing subsequent patient mortality [2–5], as con-
firmed in a recent meta-analysis [6]. One of the practi-
cal challenges of providing adequate therapy for patients 
with late-stage chronic kidney disease is the high 
rate of patients defaulting on their clinic visits—being 
“no-shows”.
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The predialysis specialist clinic care model requires 
frequent contact with the patients and hence commit-
ment from both the patients and the doctors. However, 
adherence to clinic appointments is demanding, and 
a patient defaulting on a clinic appointment with a 
specialist is not uncommon. Although retention of pre-
dialysis patients in a low clearance clinic is an important 
issue, the characteristics and implications for patients 
who default on their visits has received little attention. 
As any nephrologist can recall from his or her clinical 
practice, patients who disappear from a low clearance 
clinic soon return in a “crash-landing” condition. They 
often require urgent dialysis, creating disruptive conse-
quences to the health care delivery system.
Our objective was to characterize the patients who 
default on their predialysis clinic visits at a single cen-
ter to determine the consequences of defaulting. It is 
important to understand the reasons for their not return-
ing to the clinic if we are to design a structured, cost-
effective treatment model for chronic kidney disease. 
We carried out a case-control study to identify risk fac-
tors associated with defaulting on visits to a predialysis 
low clearance clinic. In addition, we sought to evaluate 
patient outcomes after their defaulting.
PATIENTS AND METHODS
This case-control study took place at a single center 
with a dedicated multidisciplinary low clearance clinic 
designed to manage the care of predialysis patients, as 
previously reported [3]. Patients with stage IV or V 
chronic kidney disease are eligible for referral to this 
clinic. The referrals are generally by family physicians, 
endocrinologists, cardiologists, and emergency physicians.
Our multidisciplinary clinic is scheduled weekly and 
is staffed by a team of nurse specialists, dietitians, social 
workers, and nephrologists. Nephrologists and allied 
health professionals interact with the patient and with 
each other as a formal multidisciplinary team. Individual 
counseling is provided, with standardized education 
delivered in a stepwise progressive fashion. On average, 
patients have regular 4-weekly visits at the nephrology 
clinic. The frequency of the visits is based on the stage 
of the chronic kidney disease and the rate of decline in 
the glomerular filtration rate, in accordance with good 
clinical practice.
Although patient care is not protocol-driven, special 
attention is paid to blood pressure control, maintenance 
of calcium and phosphorus levels, preservation of nutri-
tional status, and residual renal function by means of 
close monitoring; dietary counseling; social and psycho-
logical support; and provision of specialist nephrology 
care. In terms of patient education, an overview of renal 
failure, treatment regimens, dialysis lifestyle, and sup-
port are provided. The psychosocial and learning needs 
of the patients are addressed at another outpatient clinic 
by a nurse-specialist.
Patients
We identified cases by examining the attendance records 
of all patients followed up at our low clearance clinic 
during the calendar years 2007–2009. Patients who did 
not attend their scheduled clinic appointments without 
administrative or medical reasons (hospitalization or 
death) were defined as cases. Patients who missed the 
clinic appointment, but subsequently reappeared because 
of disease complications, were included as cases. For 
each case, we randomly selected up to two controls from 
the cohort. These controls were extracted from the low 
clearance clinic patient list matched for the scheduled 
clinic appointment date (that of the missed appoint-
ment). In other words, the control had to be at risk of 
the event on the case’s index date of the default.
Clinical data
We collected demographic and clinical data for each 
case and the matched control(s), including age, sex, 
presence of diabetes mellitus, and marital and smoking 
status. The modified Charlson Co-morbidity Index [7] 
and Davies Co-Morbidity Score [8], measuring the num-
ber of coexisting conditions and weighted according to 
their relative effects on mortality, were used to calculate 
the co-morbidity score, with the higher numbers indicat-
ing a greater burden of illness.
Laboratory results before the index date of defaulting 
were collected. Glomerular filtration rate (in milliliters 
per minute per 1.73 m2 of body surface area) was esti-
mated by the abbreviated version of the Modification of 
Diet in Renal Disease (MDRD) Study equation [9]. This 
equation was expressed for use with a standard serum 
creatinine assay that was calibrated to be traceable to 
isotope dilution mass spectrometry: glomerular filtration 
rate = 175 × (standardized serum creatinine in SI units/
88.4)−1.154 × (age)−0.203 × 0.742 (if the subject is female) 
or × 1.212 (if the subject is African-American) [10].
For the purpose of this study, laboratory values at 
the time of initiating renal replacement therapy were 
obtained from medical chart review for patients who 
subsequently started dialysis.
Statistical analysis
Data were expressed as the mean ± standard deviation 
unless otherwise specified. Wilcoxon’s signed rank test 
for nonparametric data was used to identify differences 
between the case patients and control subjects. Para-
metric and nonparametric variables were compared 
between cases and controls using the χ2 test, Student 
t test, and the Mann-Whitney test, where appropriate. 
Logistic regression was used to evaluate the strength of 
association between potential risk factors and defaulting 
at the low clearance clinic. A backward-elimination 
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selection procedure was used to select the final multi-
variable models. Results were expressed as the odds 
ratio (OR) with 95% confidence interval (CI) and p 
values. Kaplan-Meier survival curves were plotted for 
cases and were compared with control subjects by means 
of the log-rank test. Cox proportional hazards methods 
were used to estimate hazard ratios for all-cause mortal-
ity. Statistical analysis was performed by SPSS version 
16.0 (SPSS Inc., Chicago, IL, USA). We considered 
p < 0.05 to be statistically significant. All reported prob-
abilities are two-sided.
RESULTS
A total of 36 patients defaulted on appointments at the 
low clearance clinic during the 3-year observation period. 
The other 76 subjects, who did not default, comprised 
the control group. The baseline characteristics of the 
patients are outlined in Table 1.
The mean age for the patients who defaulted was 
54.7 years, which is significantly younger than the con-
trol subjects, whose mean age was 63.3 years (p = 0.005). 
The corresponding Charlson Co-morbidity Index scores 
for cases and control subjects were 4.9 ± 2.3 and 6.1 ± 
2.7, respectively (p = 0.017). The patients who defaulted 
were more likely than control subjects to be single 
(22.2% vs. 5.3%, p = 0.017).
There was no significant between-group difference 
in terms of the Davies score, smoking habits, prevalence 
of diabetes mellitus, or sex. We found no definitive asso-
ciation of defaulting with preceding laboratory param-
eters, including creatinine, phosphorus, and albumin 
concentrations.
Table 2 shows the adjusted OR for the relevant 
covariates. In the multivariate logistic analysis, the only 
independent risk factor for defaulting at the low clear-
ance clinic was a young age. Each 10-year increment 
of decreasing age was associated with a 44% increased 
risk of defaulting (adjusted OR 1.44, with 95% CI 
1.11–1.90; p = 0.007).
Finally, we analyzed the patient outcome for those 
who did and did not default. Similar proportions of 
patients in the two groups started dialysis or underwent 
renal transplantation (Table 3). Of the 65 patients who 
started dialysis, no significant differences were observed 
in serum creatinine or albumin levels between the cases 
Table 1. Baseline characteristics of patients who defaulted on appointments at a low clearance clinic and matched controls 
Characteristic Missed appointments  Did not miss appointments p
 (cases, n = 36) (controls, n = 76)
Sex (male:female) 20:16 36:40 0.54
Age (yr) 54.7 ± 16.1 63.3 ± 14.5 0.005
Marital status (single:married:divorced/widowed) 8:27:1 4:68:4 0.024
Patients with a living spouse  75.0% 89.4% 0.054
Smoking status (never smoked:smoker:ex-smoker) 24:6:6 52:11:13 0.96
Patients with diabetes mellitus (%) 50.0 51.3 1.00
Serum albumin (g/L)a 37.3 ± 5.2 38.4 ± 4.3 0.23
Serum creatinine (μmol/L)a,b 634.1 ± 316.7 629.5 ± 234.2 0.93
Estimated GFR (mL/min/1.73 m2)a 9.8 ± 7.8 8.0 ± 4.7 0.22
Serum phosphorus (mmol/L)a,b 1.77 ± 0.62 1.84 ± 0.51 0.52
Charlson Co-morbidity Index 4.9 ± 2.3 6.1 ± 2.7 0.017
Davies Co-morbidity Score, n (%)
 0 (low risk) 14 (38.9) 24 (31.6) 0.57
 1–2 (medium risk) 15 (41.7) 36 (47.4) 
 ≥ 3 (high risk)  7 (19.4) 16 (44.4)
Data are presented as n, n (%) or mean ± standard deviation. aPrior to the scheduled clinic appointment; bConversion factors 
for units: serum creatinine, μmol/L to mg/dL, × 0.0113; serum phosphorus, mmol/L to mg/dL, × 3.097. GFR = glomerular filtration 
rate.
Table 2. Multiple logistic regression model of factors associated 
with missing appointmentsa
Variable Adjusted OR (95% CI) p
Age (per 10 yr younger) 1.44 (1.11–1.90) 0.007
With a living spouse 1.56 (0.46–5.29) 0.47
aOnly the variables significantly related to a history of defaulting 
on appointments at a low clearance clinic in the univariate 
analysis were entered into the model. Charlson Co-morbidity 
Index was not chosen because of the high co-linearity between 
this factor and age. OR = odds ratio; CI = confidence interval.
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and control subjects. Days of hospitalization were not 
significantly different between the two groups, although 
those in the control group were hospitalized more often.
During the median follow-up of 24.1 months, death 
occurred in eight cases (22.2%) and 32 controls (42.1%). 
Among these deaths, 12 were due to infection (30.0% 
of all deaths) and 10 to uremia (25.0%). Five others 
were attributed to cardiac causes, and there were five 
sudden cardiac deaths. Control subjects had a higher 
risk of death from all causes than did those who had 
defaulted at the clinic. The Figure shows the Kaplan-
Meier curves for all-cause mortality in the case and 
control groups.
The Cox proportional-hazards model (Table 4) 
showed that the only clinical variables associated with 
all-cause mortality were age and a history of smoking. 
Patient age, rather than the Charlson Co-morbidity Index, 
was chosen as a variable in the model, because of the 
lower p value associated with it and because of the high 
level of co-linearity between age and the Charlson 
Co-morbidity Index (r = 0.79). Each 10-year increment 
in older age was associated with a multivariable-adjusted 
hazard ratio of 2.48 (95% CI 1.71–3.61) for death. 
Individuals with a history of smoking had a hazard ratio 
of 2.93 (95% CI 1.49–5.78). After adjusting for age and 
smoking status, a history of defaulting on visits to the 
low clearance clinic did not significantly affect the all-
cause mortality rate.
DISCUSSION
The main purpose of our case-control study was to ad-
dress the knowledge gap about which groups of chronic 
kidney disease patients are at risk of defaulting on visits 
to a low clearance clinic. In this study, involving 36 cases 
and 76 control subjects, we found a heightened risk of 
defaulting among young patients and single patients.
Our findings suggest that having a living spouse has 
a salutary effect on the appointment-keeping behavior 
of low clearance clinic patients. Among the patients who 
missed appointments at the clinic, 22.2% were single 
(compared with 5.3% of the control subjects) (crude OR 
5.14). This could have been related to the direct benefit 
Table 3. Patient outcome with and without defaulting at a low clearance clinic
Parameter Cases (n = 36) Controls (n = 76) p
Patients who started dialysis (%) 55.6 59.2 0.84
Patients with renal transplant as first-line treatment (before dialysis) (%)  8.3  3.9 0.34
Serum creatinine (μmol/L)a,b,c  832.8 ± 248.4 861.8 ± 234.2 0.46
Estimated GFR (mL/min/1.73 m2)a,c 5.7 ± 1.7 5.5 ± 3.1 0.87
Time from index appointment to dialysis (mo)c 5.0 (1.0–13.3) 4.1 (1.4–8.7) 0.21
PTH (pmol/L)a,b,c 63.7 ± 52.0 47.8 ± 30.0 0.25
Serum albumin (g/L)a,c 35.4 ± 6.1 35.8 ± 5.8 0.83
Days hospitalized during 1 yr 4.0 (0–17.8) 13.5 (3.3–29.5) 0.30
No. of hospitalizations during 1 yr  3 (1–5) 1 (0–3) 0.01
Patients who died from any cause (%) 22.2 42.1 0.057
Data are presented as n, median (interquartile range) or mean ± standard deviation. GFR = glomerular filtration rate; PTH = parathyroid 
hormone. aAt the time of starting dialysis; bconversion factor for units: serum creatinine, μmol/L to mg/dL, × 0.0113; parathyroid 
hormone, pmol/L to pg/mL, × 9.50; cThe analysis was restricted to 65 patients who subsequently underwent dialysis.
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Figure. Kaplan-Meier curves show cumulative patient survival in 
patients who defaulted on appointments at a low clearance clinic 
and controls who did not.
Table 4. Risk of death according to the history of defaulting at a 
low clearance clinic and other variables
Variable Crude HR for  Adjusted HR for 
 death (95% CI) death (95% CI)
History of defaulting at 0.46 (0.21–1.00) 0.55 (0.25–1.24)
 a low clearance clinic
Diabetes mellitus 4.03 (1.92–8.47) 1.74 (0.77–3.91)
Age (per 10-yr increment) 2.52 (1.82–3.49) 2.48 (1.71–3.61)*
Ever smoked 2.28 (1.20–4.31) 2.93 (1.49–5.78)†
*p < 0.001; †p < 0.005. HR = hazard ratio; CI = confidence interval.
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of spousal support in coping with a person’s chronic 
illness. Spousal illness or death, for instance, has been 
shown to be associated with increased harmful behavior, 
with attendant deterioration in health status [11].
The difference in the mean Charlson Co-morbidity 
Index scores between the case and control groups (4.9 
vs. 6.1) was due, in large part, to the younger age of the 
former (54.7 vs. 63.3 years). Age has been included in 
the Charlson Co-morbidity Index; each decade of age 
over 40 years assigns one additional point to the co-
morbidity index [7]. When we chose the alternative tool, 
the Davies score [8], a co-morbidity index without the 
item “patient age,” there was no difference between the 
case and control groups. In fact, young age was the only 
significant predictor of defaulting on appointments at 
the low clearance clinic in our final model. This is in 
agreement with prior observational studies reporting 
that young patients are more likely to fail to keep a given 
outpatient clinic appointment in a primary care setting 
[12–15], a general internal medicine clinic [16], a gas-
troenterology clinic [17], a psychiatry clinic [18], an 
otolaryngology clinic [19], an obstetrics and gynecology 
clinic [20], a dermatology clinic [21], a follow-up clinic 
after emergency department care [22,23], a human im-
munodeficiency virus clinic [24], and multispecialty 
clinics [25].
Although our study is the first to document the pre-
disposition of younger chronic kidney disease patients 
to miss their clinic appointments, it is not surprising that 
these patients behave similarly to those with other health 
conditions. A number of challenges could have made 
keeping clinic appointments difficult for young adults, 
such as lifestyle issues, less flexible work schedules, 
and school or employment engagements. Another factor 
that might contribute to the increasing tendency of 
people with advancing age to keep clinic appointments 
is that health problems tend to increase with age. Con-
versely, young adults recover more quickly after an acute 
illness and therefore tend to forget subsequent clinic 
appointments.
Missed appointments have often been considered 
a proxy of poor adherence to medication [26,27] and 
even predictive of adverse medical outcomes, such as 
diabetes metabolic control [26,28] and virological re-
sponse to highly active antiretroviral therapy [27,29]. 
On the other hand, appointment-keeping behavior of 
chronic kidney disease patients in our study did not seem 
to predict the patients’ outcomes. We observed similar 
odds of starting dialysis for patients who kept or de-
faulted on scheduled appointments. Among those patients 
who started dialysis, the nutritional status and mineral 
metabolism control were no different for the cases and 
the controls. Furthermore, a history of defaulting on 
appointments at the low clearance clinic was not asso-
ciated with an increase in subsequent hospitalization 
rates or their duration. Paradoxically, patients who had 
defaulted were more likely to survive, although this point 
could have been confounded by their younger age. In 
other words, we could not verify that missing appoint-
ments at the clinic directly resulted in any deterioration 
in medical outcomes during the 2-year follow-up period 
of our study. Apart from the lost revenues in maximizing 
the clinic quota or efficiency, we found little evidence 
to suggest that missing an appointment is associated 
with patient hospitalization or death. A previous study 
about the medical consequences of missed medical 
clinic appointments also reported the effect as null [30]. 
However, our short-term study might not be informative 
about long-term risk.
The weakness of our study in regard to the exact 
reasons for patients’ defaulting on appointments at the 
low clearance clinic is, however, worthy of mention. 
The underlying root causes for their failure to keep clinic 
appointments have been elusive in the absence of face-
to-face or telephone interviews. Patients’ socioeconomic 
status is another missing link. It is therefore possible 
that patients who defaulted at our clinic may have access 
to medical service elsewhere, such as from nephrologists 
in the private sector. We also cannot provide support for 
the existence of ethnic or racial differences in attendance 
behavior [16,25,29] because all of our subjects were 
Chinese.
Analysis of 36 patients who defaulted on visits at a 
low clearance clinic and 76 control subjects shows that 
young age is a significant independent risk factor for 
missed clinic appointment behavior. If confirmed in 
other studies of chronic kidney disease patients, inter-
ventions to improve patient adherence to clinic appoint-
ments should target young adults [31]. However, we 
were unable to confirm a direct relation between miss-
ing appointments at a low clearance clinic and adverse 
outcomes. The quest to intervene should not be the 
priority before we address the question of whether miss-
ing clinic appointments is benign or inconsequential 
behavior.
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